Catalase modifies yeast Saccharomyces cerevisiae response towards S-nitrosoglutathione-induced stress.
Nitric oxide is known to be a messenger in animals and plants. Catalase may regulate the concentration of intracellular *NO. In this study, yeast Saccharomyces cerevisiae cells were treated with 1-20 mM S-nitrosoglutathione (GSNO), a nitric oxide donor, which decreased yeast survival in a concentration-dependent manner. In the wild-type strain (YPH250), 20 mM GSNO reduced survival by 32%. The strain defective in peroxisomal catalase behaved like the wild-type strain, while a mutant defective in cytosolic catalase showed 10% lower survival. Surprisingly, survival of the double catalase mutant was significantly higher than that of the other strains used. Incubation of yeast with GSNO increased the activities of both superoxide dismutase (SOD) and catalase. Pre-incubation with cycloheximide prevented the activation of catalase, but not SOD. The concentrations of oxidized glutathione increased in the wild-type strain, as well as in the mutants defective in peroxisomal catalase and an acatalasaemic strain; it failed to do this in the mutant defective in cytosolic catalase. The activity of aconitase was reduced after GSNO treatment in all strains studied, except for the mutant defective in peroxisomal catalase. The content of protein carbonyls and activities of glutathione reductase and S-nitrosoglutathione reductase were unchanged following GSNO treatment. The increase in catalase activity due to incubation with GSNO was not found in a strain defective in Yap1p, a master regulator of yeast adaptive response to oxidative stress. The obtained data demonstrate that exposure of yeast cells to the *NO-donor S-nitrosoglutathione induced mild oxidative/nitrosative stress and Yap1p may co-ordinate the up-regulation of antioxidant enzymes under these conditions.